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CO-ORDINATING MATERIAL WITH PRODUCTION 
NEEDS 


By Herbert J. Myers, Controller, 
Farnsworth Television & Radio Corp., Fort Wayne, Ind. 


Principles Seem Simple 


iw IS a truism that nothing can be manufactured without ob- 

taining the ncessary material. This seems so simple that the 
matter of co-ordinating material with production needs would 
scarcely appear to present any problems from the standpoint of 
records and methods. Yet many are the methods and records 
found in industry—some very complicated, others quite simple. 
It is the latter which interests us and which will be described 
herein. 


Why Procure Material? 


There are many successful operators in the business world 
who will answer this question by saying, “We procure material 
so that we can use it to make something.” Yes, that’s right— 
too many look at the problem in that manner. Get material to 
make “something” ; but what? 

I prefer to look at it a little differently. There is no need to 
buy material in the hope of making something—just anything. 
First, I want to know what to make, and how many. When I 
know these answers, I’ll then want to know what kind of material 
and how much is needed. Not until all these questions are an- 
swered will there be any need of material of any kind or in any 
quantity. 

So I am going to proceed on the theory that I have something 
specific to make, in definite quantity, and that material is going to 
be procured for use only, and not to keep a storekeeper at work. 


Material Control—What It Is 


It has been said that perfect material control consists of having 
the right material, in the correct quantity, in the right place, at 
the time it is needed. Let’s set these simple elements out by them- 
selves so that we can take a good look at them: 

1. Right kind of material, 
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2. Correct quantity, 


3. Right place, 
4. Time it is needed. 


These four elements seem very simple, but to secure them means 
co-ordination. It doesn’t mean getting some of the material in 
and having it lay around for weeks, or even months, before it is 
needed. 

Material control in its widest sense means co-ordination. It 
means co-ordinating all the functions and facilities of produc- 
tion. It is the means, methods and records of obtaining this co- 
ordination that will be described—how to do it in a simple and 
effective manner for the establishment of either 50 or 5,000 em- 
ployees. 


Physical Control Starts With Design 


Until it has been decided what to build (what to do) and it 
has been designed, no records can be set up. The design engi- 
neer should keep in mind the ease of machining and assembly in 
the plant. He should also design the product to use the standard 
materials which are easily obtainable and, by the same token, are 
usually more economical. Once products have been made, and 
materials have previously been purchased and handled by the 
plant, the design engineer should always endeavor to use those 
materials which records show the plant facilities and personnel 
have been accustomed to handling. 

Note, I didn’t say, “Use those materials already on hand.” 
This omission was intentional because, if we have co-ordinated 
material with production needs, we will have no material on hand 
for this product. However, it is obvious that it costs money to 
set up new records for materials which are strange to the plant, 
aside from the time it takes to get the personnel used to handling 
new and different materials. They have to develop new inspec- 
tion and test methods which may require new test equipment. 
Therefore, even though there is no material on hand, but all the 
control records are already set up, it is also obvious that valuable 
time will be saved if entries have to be made only to records which 
already exist, thereby saving the time to create the new records. 
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The Parts List 


So we see that design has much to do with the physical control. 
When the product is designed, it then must be analyzed into the 
exact quanties and kinds of materials required to make it. This 
step creates a “Parts List” or “Bill of Material.” 

The parts list may be made up in many forms. Some parts 
lists are an integral part of an assembly drawing. Others are on a 
separate sheet or sheets which list only parts and/or sub-assem- 
blies. Standardized products may be built with few or no draw- 
ings provided models, patterns, and above all, complete parts lists 
and route sheets (operation instructions) are furnished the op- 
erating men. A simple parts list, simple in form and separate 
from drawings will always be more practical in any manufactur- 
ing operation. 

From the standpoint of this outline, which will confine itself 
to material, when we obtain a parts list for each product, we have 
our “what to do.” We can now plan how we are going to do it. 


Planning How To Do It 


We may now assume that the engineering department has com- 
pleted the first model to be used as a standard and that they have 
furnished a complete and final parts list to everyone who has any- 
thing to do with the manufacturing operations. In most products 
there will be many parts which can either be purchased or manu- 
factured. The parts should be analyzed by the production or 
process planning engineer to determine the following: 

1. Is it practical to make these parts? 
2. Can we make them as economically as we can buy them? 
3. Do we have the capacity to make them regardless of cost? 


Once the process engineers have decided what parts to make, 
they next must decide on the material sizes which are the most 
economical. In some cases they may decide on the kind of ma- 
terial although usually that has already been specified by the de- 
sign engineer. 

Except for the parts which must be made or bought, most other 
materials to be purchased will already be known. All material 
to be bought will now be entered on some kind of production 
control records and the next step is to determine the quantities to 

795 


42 
in 
is q 
It 
cO- 4 
nd f 
m- 
ed 
nd 
to 
at, 
| 
nt. 
he 
ch 


N. A. C. A. Bulletin February 1, 1942 


buy and the date needed. This leads us up to where we must con- 
sider the finished product. 

When material is needed we must begin with the finished 
product. We must first determine when we need the finished 
product; what quantities by months, weeks, or days are needed. 
This is the basis for determining when to schedule material re- 
ceipts for either parts fabrication and/or final assembly. 


Budgeting the Sales 

We can only very briefly refer to budgeting the sales. They 
may be budgeted for financial control either by models and units, 
or by dollar volume only. However, before they can be of any 
use for planning material requirements, they must be budgeted in 
quantities by models. A budget in any other form is of no use 
to a material or production control department. If the budget is 
not furnished in units, then some other planned production re- 
lease is essential. 

The “Go-Ahead” 

When a production man has a product on which design is com- 
plete, along with the prints, parts lists, process charts, etc., he is 
ready for the go-ahead. However, he must not start to make 
anything until he is given a production release in some form, 
which specifies how many of each product he is to manufacture, 
and at what rate per day, week or month. This will constitute 
his go-ahead. There may be plants and production men who con- 
tinue to operate on the basis of their judgment of what to make 
and when, or who replenish stock from some system of minimum 
stock requirements, economical lot sizes, etc., but without produc- 
tion releases based on some definite planned schedule the plan 
cannot be called production control or co-ordinating material with 
production needs. 

Assuming that a production control man has drawings, parts 
lists, and a production release (Production Order) showing by 
models the quantities of each to be made and the rate of produc- 
tion he can now go ahead with his part of the program. 


The Record Requirements 
The requirements for records that will give the necessary in- 
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formation for control are few and simple. Let’s take a look at 
them first before discussing what form the records shall take. The 
requirements are the following: 
For every item of material or part, - 
. What are the total needs for each item to complete the 
production authorized? 
. How many have been covered by purchase orders? 
. On what dates are they due in our plant and how many 
are due on each date? 
How many have been received to date? 


The foregoing four items are all that are necessary for con- 
trol. Note, that balance on hand is not shown and is not an essen- 
tial to production control despite possible claims to the contrary. 

There is no one best record form to display the four production 
control requirements. These four essentials may be kept on a 
single sheet of paper if there are not too many transactions for 
each item. A simple form is illustrated in Exhibit 1. 


The Record Requirements 

Exhibit 1 is a form that can be used in a ring binder and is 
11” x 8%” in size. It can be bound in a sectional post binder 
and widened out if desired. It will serve the needs of a business 
of almost any size or for any number of items. However, it re- 
quires the writing of a separate purchase requisition, unless the 
purchase order can be written directly from this production con- 
trol sheet, and usually this is only practical in a very small com- 
pany. A very useful addition is a “Permanent Requisition” which 
can be filed in the same packet if visible card record equipment is 
used (see Exhibit 2). 

Before leaving the record form illustrated in Exhibit 1, there 
are several features that are worthy of special reference. 


PropUCTION RELEASE RECOKD 
In this section production releases are entered and posted 
as soon as they are received and before any other calculations 
are made. This same operation is performed for every item 
of material or part for which the “used on” section shows 
a model that appears on the release. Once this posting is 
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done, the quantities needed can be quickly and easily calcu- 
lated. The sheets can be given to a group of calculator oper- 
ators and the job done quickly by skilled operators. 


REQUIREMENTS 


In this column is entered the extended quantities for each 
model entered in the release column. Here a short cut may 
be taken by the calculator operators if there are quite a few 
models entered. They can cumulate the totals in their ma- 
chines as they calculate and only make the total new cumu- 
lative entry. This will save posting. 


Tue Detivery SCHEDULE 


The next operation is to determine when the material must 
be delivered so as to meet required production schedules. 
This must be done in connection with the finished product 
completion dates. Every item of raw material and parts must 
tie into the final assembly schedule in perfect balance or it 
will be impossible to keep the assembly going and meet the 
delivery to finished stock and/or to customers as planned. 

Therefore, starting with the completion dates and quanti- 
ties of the finished goods, every item must be converted into 
the number required for a specific day, week or month, This 
is what determines the dates and quantities shown in the de- 
livery schedule column and on the purchase order. 


Tue PurcHase ORDER RECORD 

The next step now is to write the purchase requisition, 
giving not only the quantity to be purchased but also in what 
quantities and on what dates the order is to be shipped. (If 
a permanent requisition is used, it will only be necessary to 
fill it in.) 

With the placing of the purchase order there is another 
important step remaining before any material is going to be 
available. That is follow-up. The follow-up of material is 
an important link in material procurement. It matters little 
where it is done, either by the purchasing department or the 
production control department, but it must be done or re- 
ceipts will be very irregular. The record illustrated in Ex- 
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hibit 1 is primarily designed to handle the follow-up in the 

ion control department by the clerk who has charge 
of the record. However, if the follow-up is by the purchas- 
ing department some duplicate of the two columns “Delivery 
Schedule” and “Record of Receipts” will have to be kept be- 
cause part of the record shown on Exhibit 1 cannot and 
should not be dispensed with by the production control de- 
partment. 
RecorD OF RECEIPTS 
In this column should be posted receipts from the receiv- 
ing tickets the first thing each morning. At the same time 
that posting is made, the cumulative receipts should be com- 
pared with the cumulative delivery schedule under the cor- 
responding date. If the cumulative total is not equal to that 
in the schedule column, then the item needs attention imme- 
diately, or if the supplier cannot meet the schedule, a rear- 
rangement of schedules in the factory will be necessary to 
avoid a shut-down. Note that on April 6th the receipts were 
behind delivery schedule— 

Date Scheduled Received 
4/6 136,500 106,000 


but by the 13th receipts had passed the scheduled require- 
ments, so that now it is time to hold down on deliveries in 
order to avoid excessive investment in inventories. This is an 
example of co-ordinating material with production require- 
ments. 
A Simple Problem 
Assume a business that assembles into paper bags, various as- 
sortments of machine bolts and nuts which are sold as assortments 
to the general public. It assembles as a regular line the following 
three assortments : 


Part. No. Description 
4011 
4062 x1 
4133 
4154 
The 
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Next we must determine how many of each assortment will 
be needed, and from the sales department we obtain the following 


requirements for the next fiscal year : 
Schedule of Requirements 
by Part Numbers 
When Needed 4011 4062 4133 4154 
3,500 weekly.... 10,500 14,000 17,500 3,500 
2,000 “ 8,000 000 000 2,000 


8, 2 
15,000 20,000 5,000 
37,000 45,500 10,500 


Total necessary to purchase will be as follows: 
Requirements by Part Numbers 
4133 4154 
401 100,000 500,000 100,000 
50,000 200,000 50,000 
150,000 600,000 
300,000 1,300,000 


The foregoing calculation could not be so easily made if the 
finished product were an automobile, refrigerator or radio with 
hundreds or even thousands of parts to each model. Hence, the 
reason for some form of record similar to that illustrated in 
Exhibit 1. The entries shown on Exhibit 1 are for part #4133 
shown above. 


The Problem Applied 

Exhibit 2 illustrates how a card file is made to serve for hold- 
ing the records, which contain the same elements as in Exhibit 1, 
except that they are designed especially for the card file. The 
forms illustrated as Forms A, B, C, and D are some that are 
actually used by a radio manufacturer. The forms contain the 
same entries as those shown on Exhibit 1. The entries are all 
taken from the simple problem just exhibited. The following de- 
scription of a practical application is written in the form of in- 
instructions. 


Production Control Records To Be Kept 
The records to be kept are :-— 
Form A 
This is designed to be used as a permanent requisition. It 
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provides spaces for the permanent information such as part 
number, description of the material, standard price, account 
number to charge, vendors, terms and prices. All of this 
information has to be repeated on the usual purchase requisi- 
tion. However, with this form, only the quantity to buy 
needs to be entered, with the code number of the vendor, 
shipping instructions, F.O.B. point, and the price. The requi- 
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sition is so designed that only one line is used for each pur- 
chase and the requisition is used over and over again. 
Form B 

This is primarily a record of receipts. It is designed so 
that it rides over the “Requirements and Release Record,” 
Form C, and is held in the file by Form C. 


Form C 

This form is the basis for calculating total quantities re- 
quired. It is the form to which all releases, by models and 
quantities, are entered. The calculations are then made and 
the total quantities entered. The delivery schedule is also 
determined and entered to be used later, when receipts are 
being posted, to co-ordinate receipts with the needs as re- 
flected by this column. 
Form D 

This is an insert and as designed furnishes a convenient 
medium for showing the quantities of the part used on each 
model. It also serves as an index, the extreme edge provid- 
ing the indexing that shows on the visible or exposed part. 
The balance of the insert, that part that extends over Form 
C about an inch, shows the models on which the part is used. 
This then furnishes one of the multipliers for calculating the 
quantities when a production release is issued. 


The production control department will keep a set of the four 
forms just described and illustrated, for each part number and/or 
raw material item which must be bought. The parts or raw ma- 
terials are to be determined from parts list and/or bills of material. 


Authority to Buy 

No material can be purchased for any production until a formal 
production release has been issued. The production release, Form 
E, will be issued by the vice-president in charge of production 
only after a complete review of the sales department’s require- 
ments, preferably by a management or budget committee. The 
sales requirements may be presented in any form that seems to be 
the most practical or whatever form is in use by the company in 
question. This applies to all standard sales models. Special or- 
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PRODUCTION RELEASE No. 11 
Date March 6, 1941 


Description 


Bolt & Nut Combination 


The above models are authorized for production. Purchase of materials 
and other necessary tools and/or supplies are hereby authorized. 


APpproveD J. M. Prodem 
Vice President in charge of Manufacturing 


Form E 
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ders will also be released on the same production release form but 
will be released only after an order or contract has been accepted 
and which furnishes the basis for the release. 


Entering to the Production Control Records 

The production control division will, immediately upon receipt 
of a new production release, have the quantities released entered 
to Form C in the section “Authorized Quantities.” They will en- 
ter the date of the release, the release number (Authorization 
Number), the model number, and the quantity released. Care 
must be exercised so that no entries will be made for any model 
number which does not appear on the insert Form D. 

Once all models and quantities which appear on the production 
release are entered, the calculation of the total quantity required 
for each item can start. All entries to complete a drawer of cards 
should first be completed. The drawer should then be pulled and 
turned over to a calculator operator who will proceed to extend 
the quantities for each model on Form C by the quantity shown as 
used on the corresponding models which appear on Form D insert. 
If several models are shown, as on the illustration, the calcula- 
tion can be cumulative in the machines and added to the previous 
cumulative quantity and only one entry made. This saves not only 
several posting operations but also several machine operations. 


When Should Material Come in Plant 


After the calculated quantity is available, it is necessary to 
know when each item of material is going to be needed for pro- 
duction and in what quantities by days, weeks or months. Before 
this can be determined a master schedule must be worked out 
showing the quantities of each model that are wanted by days, 
weeks or months. Then the quantities of each item of material 
should be scheduled to come in accordingly with some allowance 
for delays. It is not necessary to work out in detail every item 
for the entire release or for the entire master schedule, except for 
the first month or six weeks, because it may become necessary to 
change the rate of production as well as the balance between dif- 
ferent models as the season progresses. 
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Preparing the Permanent Requisition or Buy Card 

When both the total quantity and rate is available, the Perma- 
nent Requisition, Form A, can be filled out. The current require- 
ments section is filled in. Only the quantity needed, the rate and 
dates needed, must be filled in because with this kind of form all 
other information is already prepared and shown on it as perma- 
nent information ; hence “Permanent Requisition.” 

When a new purchase is to be made, only the difference in quan- 
tity, between “Parts Requirement” section cumulative column and 
the “Purchase Orders” section cumulative column is to be pur- 
chased. Therefore a quantity sufficient to bring the total purchases 
in balance with “Parts Requirement” on Form C will be entered 
to the Permanent Requisition, Form A, in the “Current Require- 
ments” column. At the same time the date this entry is made will 
be entered in the “Purchase Orders” section of Form C under 
“Requisition” date. The balance of this section will have to be 
filled in after the permanent requisition is returned because not 
until then will it be known who the vendor’is or the order number, 
date of order, etc. The purchasing department may split the quan- 
tity between two vendors as indicated by the present entry to the 
forms. The permanent requisition is now ready to send to the pur- 
chasing department. 

Writing the Purchase Order 

When the buyer receives a group of “permanent requisitions” 
he has, or should have, all the necessary information on the cards 
themselves. All he has to do is record the code number of the 
vendor he selects, fill in the quantity (the quantity is repeated here 
by the buyer, but this is to leave him free to split the purchase if 
he desires, or he may choose to buy less but never more without 
executive committee approval), shipping instructions, F. O. B- 
point, price and initial the card. The card is then handed to an 
order typist who types the order, enters the date and order number 
in the column indicated and returns the card to the production 
control department, where it is filed back in the top flap of the 
card file under its proper part number. 


Follow-Up 
When the permanent requisition is received back from the 
buyer, the order number, vendor name and quantity ordered (if 
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quantity is different) is entered to the “Purchase Order” section 
of Form C. If the quantity is split between two suppliers, the 
original quantity will be changed to agree with the purchase orders 
placed and the quantities added to the cumulative total. The buy 
card is then inserted in the top flap in the card file and only follow- 
up and receipt of the material is left. This is often the most diffi- 
cult job. 

There should be some signalling system provided. Here again 
is where the card file facilitates signalling as signals can easily be 
inserted under the lip of the flap. The file should then be gone 
through daily to see if any of the items have not been received by 
the dates the signals are set. In those cases where deliveries are 
not on schedule, a follow-up card or telegram must be sent, or a 


telephone call made. 


Recording Receipts 

The first thing, each morning, receiving tickets should be sorted 
in part-number order (only one item should be written on one 
receiving ticket) to facilitate posting. The date, receiving ticket 
number, purchase order number, and quantity are posted in their 
respective columns. Then the order total is brought up to date. 
This is done by referring back to the total opposite the last time 
the subject order number appeared and adding to it the quantity 
just received. This then gives the total received on each order, 
and to know the balance due on any order it is only necessary to 
refer to the quantity on order on either Form A or Form C and 
subtract the total received against the order from the total ordered 
under the same order number. 

Next the quantity received is added to the cumulative receipts 
column. This column should be the total received since last in- 
ventory. 

The quantity received is also added to the column “Total Pieces 
Good To.” The only difference between this column and the total 
receipts column is that it has the inventory added to it. The cap- 
tion “Good To” means receipts plus beginning inventory, and is 
good for production to that many pieces based on the models 
shown on the insert Form D. However, this column can be com- 
bined with the column headed “Total Receipts” and can be made 
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to serve the same purpose by entering the beginning inventory as 
the first entry and adding cumulative receipts to it thereafter. 

When posting receipts to the record it is easy to compare the 
cumulative receipts, or “Good To” total with the delivery schedule 
cumulative column on Form C. Just as long as the “Good To” 
column is equal to or exceeds the cumulative column of “Delivery 
Schedule” on Form C, on a corresponding date, there is sufficient 
material to meet production needs. The delivery schedule column 
should not be posted too far ahead because it may become neces- 
sary to change the rate of delivery based on later changes in the 
rate or variety in the models being produced. 

The first sign of receipts slowing down or dropping below the 
cumulative delivery schedule for the same date is a signal for im- 
mediate action. The part number of such items should be noted, 
as the receipts are posted and then immediate action taken. The 
action may require letters, phone calls or telegrams. It may even 
require a trip to the supplier’s plant in extreme cases. 

It is the simple comparison of receipts-with the delivery sched- 
ule column that results in co-ordination of material with produc- 
tion needs. It works with these records just the same as with a 
chart, but a chart is rather limited or becomes very cumbersome. 

* The kind of record that has been described and illustrated pro- 
vides a simple economical way of handling what otherwise might 
be a complicated and expensive clerical job. It is a simple way of 
doing an effective clerical job. This is not written with the 
idea of selling a clerical method because the job can also be done 
by other methods. However, it is belicved the type of record and 
methods described herein is the most economical clerical method 
that will do the job properly. 
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